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(54) METHOD FOR DRIVING AC PLASMA DISPLAY PANEL HAVING LONG GAP AND USING POSITIVE 
COLUMN OF DISCHARGE 



Provided are the driving method for lowering the breakdown voltage and electric discharge duration voltage < 
to the designed so that it be possible to form the constant electrode of the wide interval and induce a 
discharge in the interval and generate the positive column AC type plasma display panel and improving the 
luminous efficiency and color reproduction performance. Provided is the new driving method for improving th 
color reproduction performance it strengthens the main discharge in which the discharge of the positive 
column by the electric field which is weak in comparision with the conduction discharge which is the discharc 
of the negative glow region by the strong electric field is mainly formed in comparision with the conduction 
discharge it improves the luminous efficiency it reduces the excessive power consumption for the conductior 
discharge it lowers the breakdown voltage and electric discharge duration voltage it controls the first 
electrode, and the electric potential difference of the third between electrode and the second electrode it 
contributes to the discharge which is continued it forms the proper wall charge distribution after the main 
discharge it helps the transition of the main discharge from the conduction discharge the stiffness control of 
the conduction discharge playing the role of inducing the main discharge by the positive column between the 
first electrode and the second electrode it is generated in the first electrode and the third electrode or the 
second electrode and the third between electrode is possible with the present invention. 



© Abstract 



Machine Translation 
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The positive column, the electrode spacing, breakdown voltage, electric discharge duration voltage, luminous 
efficiency, chromatic purity. 

© Description 
? Brief explanation of the drawing 

2 Fig. 1 shows the structure of the discharge cell for forming a discharge by the positive column between the wi 
electrode spacing. 

3 Fig. 2a shows the voltage waveform which can be applied in the first electrode X/6, and the second electrode 
the third electrode Z/6. 

4 Fig. 2b shows the electric potential difference Vxy formed between the first electrode X/6, the second electroc 
and the third electrode Z/6, and Vyz and Vzx. 

5 Fig. 3 shows the change of the breakdown voltage (Vf) which shows up when controlling proposed X, and the 
potential difference between Z and Y and operating. 

6 Fig. 4 shows the tool of the breakdown when being Vz=0V. 

7 Fig. 5a shows the discharge mechanism at the Mode I/6. 

8 Fig. 5b shows the discharge mechanism at the Mode II. 

9 Fig. 6a shows the wall charge accumulation state of the second point of time just before. 

10 Fig. 6b shows the wall charge accumulation state of the second point of time immediately after. 

1 1 Fig: 6c shows the wall charge accumulation state of the third point of time next. 

12 Fig. 7 shows the change of the electric discharge duration voltage according to each electrode potential whicl 
up when forming the proposed electrode X/6, and the electric potential difference between Z and Y and opera 

13 FigJJ shows the minimum vz maintaining a discharge against the various maintaining voltage after the break* 
the Mode II. 

14 Fig. 9 shows the change of the action zone including the breakdown voltage when the time T/6 to the second 
time is 0.6us from the first point of time, and the voltage of Vz and electric discharge duration voltage. 

15 Fig. 10 shows the change of the luminous efficiency which shows up when forming proposed X, and the elect 
potential difference between Z and Y and operating. 

16 The table 1 shows the color coordinate change of the green luminescence region which shows up when form 
proposed X, and the electric potential difference between Z and Y and operating. 

•@ Details of the Invention 
► Purpose of the Invention 
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ThejiTe^ 

17 The present invention relates to the new driving method for improving the luminous efficiency and chromatic \ 
lowers the breakdown voltage and electric discharge duration voltage as to the designed the thing which gem 
positive column it induces a discharge in the interval it forms the constant electrode of the wide interval is pos 
type plasma display panel. 

18 The many research for improving the efficiency of the AC type plasma display panel (AC PDP) till now had b€ 
proceeding. But the research about the efficiency improvement under the existing commercial panel structure 
the narrow electrode spacing gradually reaches the limit. Therefore, it is the situation where the research abo 
structure of being new and the new driving method using the same actively proceeds. 

19 Particularly, there is a problem that it was already long predicted over a former that the panel efficiency could 
improved if it induced a discharge between the wide electrode spacing and it generated the positive column. I 
not yet authentically clarified about the characteristic of the positive column discharge phenomenon within the 
cell like PDP. And the electrode spacing has to be spacious in order to obtain such positive column discharge 
that. But the problem that the breakdown voltage and electric discharge duration voltage are enhanced in this 
case of using the wide electrode spacing is not solved. The problem is many that the electric discharge cell si 
so far having the wide interval is applied to the commercial panel. 

20 The method for enhancing the luminous efficiency is presented by positive column discharge generated aroui 
wide. Electrode spacing using the mode which lowers the breakdown voltage and electric discharge duration 
by successively authorizing the electric discharge duration voltage to resolve the above problems, having the 
potential of the negative principle in nature like this in the first electrode and the second electrode, 

21 After the voltage of the negative principle in nature is authorized in the first electrode or the second electrode 
described in more detail, a discharge is this disclosed in an initial in the first electrode and the third between € 
which face to face looks at this or the second electrode and the third between electrode, it is the method for b 
diffused according to the third electrode and causing the main discharge by the positive column between the 
electrode and the finally wide second electrode in a long queue. 

22 The discharge generated in this structure is classified into the main discharge by the conduction discharge, fc 
inducing the main discharge and positive column. But according to the observation of this inventor, in order tc 
this method in fact and improve the discharge efficiency of the panel, the relative intensity ratio of the main di: 
and conduction discharge has to be appropriately developed. That is, as to the conduction discharge, since b 
base efficiency discharge of the negative glow domain, although the main discharge by the positive column d 
is formed in case the intensity of the conduction discharge is so strong, on the whole, it cannot expect the effi 
enhancement of the panel. 

23 The main discharge by the positive column is unable to be properly induced contrary to that in case the condi 
discharge is so weak. 

24 The dielectric constant of the dielectric which covers the first electrode and the second electrode in order to fc 
conduction discharge of the proper intensity and efficiently induce the main discharge and characteristic of th( 
film, and the dielectric constant of the phosphor layer and the dielectric covering the third electrode are appro 
controlled and it has to form but such material property of the elements is difficult to relate to the property of tl 
material itself and many parameter and very control. Moreover, this method is used. Still, the problem that it i* 
comparision with the commercial panel having the narrow interval the breakdown voltage and electric dischar 
duration voltage is not still solved. 
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Technically^ 

25 The present invention solves this kind of problem. Therefore, it is to lower the breakdown voltage and electric 
discharge duration voltage and the present invention is to improve the luminous efficiency and chromatic purr 
the designed so that it be possible to form the constant electrode of the wide interval and induce a discharge 
interval and generate the positive column AC type plasma display panel. 

26 The present invention suggests the new driving method for controlling the first constant electrode, and the ele 
potential difference of the third between electrode and the second constant electrode in order to lower the bre 
voltage and electric discharge duration voltage by optimizing the relative intensity of the main discharge and 
conduction discharge and appropriately controlling the conduct of the wall charge of the main discharge next 
improve the luminous efficiency and chromatic purity. 

27 In this way, the various analysis of understanding the discharge mechanism measuring the breakdown voltag 
discharge duration voltage, luminous efficiency, color coordinate and observing the characteristic of the new ( 
which was generated when controlling the electric potential difference between the force electrode and autho 
driving voltage in the, etc was performed. Consequently, it verified to could obtain the conduction discharge a 
breakdown voltage, electric discharge duration voltage, luminous efficiency, chromatic purity which was imprc 
optimizing the main discharge, in case of applying the new driving method of the present invention. 

► Structure & Operation of the Invention 

28 The domain (Mode II) which has a plurality of pixels consisting of the driving method of the plasma display pa 
according to one side of the present invention for achieving this kind of a purpose is an enemy, and discharge 
radiating the rust and blue, and each discharge cell includes the first electrode (X), and the step having the se 
electrode (Y) and the third electrode (Z), and authorizes the pulse in the sustain discharge period, authorizing 
sustain pulse in the driving method of the tri-electrode AC type plasma display panel, and the pulse applied ir 
electrode (Z) is synchronized with the respective sustain pulse, and the electric potential (Vx, Vy) of the susta 
applied in the first electrode (X) and the second electrode (Y) is the twice or less of the electric potential (Vz) ■ 
pulse applied in the third electrode are characterized that it operates. As to the step, the interval of the secom 
electrode (Y) and the first electrode (X) is formed in order to be broad than an interval between an interval be 
first electrode (X) and the third electrode (Z) and the second electrode (Y) and the third electrode (Z) the pan< 
for the display of the image according to data between the first electrode (X) and the second electrode (Y) at 
partial during the period third electrode (Z). 

29 The domain (Mode II) which has a plurality of pixels consisting of the plasma display apparatus, according to 
is an enemy, and discharge cells radiating the rust and blue as long as it is different of the present invention, ; 
discharge cell is the plasma display apparatus including the first electrode (X), the plasma display panel whicl 
second electrode (Y) and the third electrode (Z), and, and the third electrode pulse authority means authorizir 
pulse in the sustain discharge period, authorizing the sustain pulse in the panel drive for the display of the im; 
according to data between the first electrode (X) and the second electrode (Y) at least, the partial during the f 
third electrode (Z), and the pulse applied in the third electrode (Z) is synchronized with the respective sustain 
and the electric potential (Vx, Vy) of the sustain pulse applied in the first electrode (X) and the second electro 
the twice or less of the electric potential (Vz) of the pulse applied in the third electrode are characterized that 
operates. As to the plasma display panel which has the second electrode (Y) and the third electrode (Z), and, 
interval of the second electrode (Y) and the first electrode (X) is formed in order to be broad than an interval t 
an interval between the first electrode (X) and the third electrode (Z) and the second electrode (Y) and the thi 
electrode (Z). 

30 Preferably, the pulse length applied as the third electrode is characterized that it becomes small in comparisic 
the pulse length of the voltage applied in the first electrode and the second electrode. 
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31 It circumstantially illustrates for below, and the preferred embodiment of the present invention with reference I 
attached view. 

32 Fiq. 1 shows the cell structure of the AC type plasma display panel (AC-PDP) which is designed in order to h; 
wide electrode spacing in order to use the positive column. 

33 The drawing 2a shows the pulse shape applied as the first electrode (X), the second electrode (Y), and the th 
electrode (Z). This waveform is analogously seen in the cell structure of having the narrow electrode spacing 
120/dii) of a commercial with the improved drive waveform authorizing the auxiliary pulse in the third electrode 
form. But the tool (mechanism) which produces the positive column discharge by using such waveform in the 
structure of having the wide electrode spacing (440/im) definitely is different. 

34 In the panel inside illustrated in Fig. 1 , the mixed gas of the Ne- Xe (4%) -He is filled with the pressure of aboi 
Torr for example. The green-emitting phosphor ((Zn,Mn) 2Si04) is coated onto between a partition. In the firs 
electrode (X) and the second electrode (Y), as shown in the maintaining waveform for the discharge sustain 
exemplifies in the drawing 2a, it can be applied to the frequency 50kHz and duty ratio 40%. 

35 The width T/6 and the size A/6 of a waveform applied as the third electrode were variously changeable. And i 
changed a width and size of a waveform to 8#s, 240V in the wide range and this inventor observed the chara< 

0.6/*>,0V. 

36 In the drawing 2a, the voltage strength in which Vz is applied as the third electrode of a waveform is indicatec 
voltage at each point of time of a waveform is shown. But for convenience Vz shows the voltage strength (tha 
the drawing 2a) of the maximum part of the pulse shape and hereinafter it does to an example. Commercial e 
structure (the electrode width : 390//ni, and the interval : 60//m) were formed for the comparison of a character! 
the structure of having the wide electrode spacing on the same for experiment panel. 

37 Fig. 2b shows the change taking into consideration of the waveform at the drawing 2a of the pressure distribu 
the force between electrode according to the time. Vxy, Vyz, and Vzx show the respective vx-Vy, Vy-Vz, and 
Fig. 3 shows the change of the breakdown voltage according to the width T/6 of the short pulse (address shoi 
which is applied as the third electrode and size Vz. In case of the narrow electrode spacing (60fm) of a comm 
"Conv" shows the breakdown voltage. As shown in Fig. 3 . if Vz increases, the breakdown voltage drastically r 
the case in which the width T/6 is 8#s. When Vz is 0V, a discharge is disclosed in about 400V, on the other h; 
1 75V of Vz the surface discharge is disclosed in about 200V. 

38 As shown in Fig. 4, while accumulating the ion, a discharge is diffused according to the dielectric layer which 
discharge is initiated by Vzx between X which is the constant electrode and Z which is the selecion electrode 
near to that if Vz is 0 and covers Z electrode (i: the fire and diffusion). The affect of the Vxy for maintaining a < 
between Y and X if the plasma draws to Y electrode among the diffusion process increases. Consequently, tl* 
discharge is generated with Vxy between X and Y (ii: the main discharge). In Fig. 4. the direction of the disch, 
production was indicated as the black arrow. The direction of the electric field by the electric potential differen 
briefly expressed as the white arrow. 

39 In this case, the first electrode X/6 serves of the anode wining the electronics over into X electrode. As to the 
covering the first electrode and the second electrode, the high second electron emission material like MgO pi; 
spite of that when Vz is 0, relatively the breakdown voltage is therefore high that the second electron emissioi 
electron collision is less than a thing by the collision of the ion. 

40 

The tool about the reduction of the breakdown voltage which shows up as Vz increases can illustrate as two \ 
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mode between the wide electrode spacing according to the direction forming a discharge. That is, if it is great 
the twice of the voltage (that is, Vf>2Vz) in which the voltage applied in the first electrode and the second ele( 
applied in the third electrode, the size of the electric potential difference Vyz is smaller than the size of the ele 
potential difference Vzx (|Vyz|<|Vzx|). And the conduction discharge is generated with Vzx in X electrode and 
between electrode when the pulse is applied as an initial in the force electrode. 

41 On the other hand, it is with the Vf <2Vz rear side |Vyz|> |Vzx|. So, in Y electrode by Vyz and Z between elec 
conduction discharge is generated. 

42 A |Vyz| and |Vzx| are the same when being Vf=2Vz. In this case, disclosed is the ion, in which the ion collides 
MgO layer covering the dielectric covering Y electrode but having the second electron emission coefficient hi< 
the second electron emission coefficient of the electronics therefore, the discharge in Y electrode and Z betw 
electrode. 

43 Therefore, the discharge direction of the case where the Vf a little exceeds this discharge direction of the cas< 
nearly the same like 2Vz or is difficult to be specifically classified. However, the discharge mode briefly can di 
based on Vf=2Vz into a cranium. Here, while defining the time which is Vf>2Vz because of being the mode l/( 
because of being the mode II, the time which is Vf<2Vz is defined. 

44 Fig. 5a shows the discharge mechanism at the mode I/6. In the mode I/6, after the conduction discharge is cn 
the electric field generated with Vxy and Vzx in X electrode and Z between electrode, it is diffused throughout 
inside in which a discharge is strong (i: the fire and diffusion). Because as Vz increases, Vzx reduces but the 
of Z between electrode and X electrode is narrow than the interval of Y between electrode and X electrode, it 
need the high voltage for the fire process itself. In the special spot for the diffusion process, a discharge is inc 
to the dome of the electric field by Vyz and Vxy towards Y constant electrode. And the main discharge is forrr 
electrode due to Vxy and Y between electrode at last. Therefore, the increment of Vyz by Vz brings the result 
breakdown voltage is decreased. 

45 Fig. 5b shows the discharge mechanism at the mode II. In Y electrode due to the electric field induced with V; 
Vyz and Z between electrode, after it becomes the conduction discharge, while accumulating the electronics i 
fluorescent material layer and the dielectric layer covering Z electrode, a discharge is expanded according to 
electrode (ii: an expansion). At last, a discharge reaches to X electrode and the main discharge is formed in > 
electrode and Y between electrode. Moreover, as to the electric field induced with Vxy and Vzx, it helps so th; 
discharge alluring the discharge diffused according to Z electrode towards X electrode be formed. 

46 Here, in order to be taken to the MgO layer in which the ion covers the dielectric of Y lower part of electrode > 
electrode the cathode role. And the impact (bombardment) of the ion the main discharge is therefore generate 
the mode I/6 in the low power in X electrode and Y between electrode that the second electron emission coef 
the ion is big. As to the conduction discharge, the increment of Vz contributes to the reduction of Vf because i 
formed by the electric field due to Vxy and Vyz. such process occurs in the interval of the point of time 1 and 1 
of time 2 having in the drawing 2b. Although Vz increases in the case in which T is 8#s, in case of being still c 
compares and the breakdown voltage is the high level. 

47 

As it shows in the drawing 2b, T=8^s shows that the size of Vzx and Vyz is the same in the section between t 
point of time and the second point of time like the size of the Vyz at the section between the first point of time 
second point of time and Vzx. This period is not directly connected to the tool of a breakdown. In the AC disct 
initiation of a discharge cannot be looked at if a discharge is not maintained. Therefore, the breakdown voltag 
as merges to interpret as the point of view of the wall charge accumulation. In the mode II, since the electroni 
accumulated on a dielectric and the fluorescent substance covering Z electrode it is caused by and a dischan 
spread. This means that electronicses are accumulated between the first point of time and the second point o 
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a dielectric and fluorescent substance. However, this electric charges act on the direction obstructing the 
consecutively,sequentially,serially connected discharge. It eliminates such electric charges and Vzx accumulc 
electronics between the second point of time and the third point of time of the drawing 2b in X. 

48 As shown in Fig. 6, the more it is nearing along toward the second point of time to the main discharge, the m< 
is, T is shortened, because more space charge exists in the immediately after discharging, the ion is accumul 
electrode and more electronics is accumulated in X electrode. Thereafter T=8//s shows with discharge that it ■ 
have the accumulation of the wall charge contributing to a minor or the connected discharge of the wall charg 
obstructing X electrode and the discharge which is following Z between electrode in the section between the I 
of time and the second point of time it looks at. Therefore, when it is T=8#s, the breakdown voltage does not < 

49 In Fig. 7 showing the maintaining voltage characteristic according to Vz and T, the affect of T which is the pul: 
period more clearly shows up. In the mode II, the more T gradually increases, the maintaining voltage is there 
gradually enhanced with the wall charge accumulation process. Of looking into in fig. 6. Moreover, Fig. 7 mon 
shows the boundary of the mode II and mode 1/6. In the boundary neighborhood which is Vs=2Vz, while the 
maintaining voltage drastically reduces, this means that a discharge is unstable in the boundary neighborhooi 

50 Fig. 8 shows the minimum value characteristic of the Vz for maintaining a discharge against the various main- 
voltage in the mode II. In the low voltage region of the mode II, after a discharge is steadily formed, the maint 
voltage is controlled. Vz,off means the voltage when a discharge ceases to exist with Vz. In other words, the 1 
each curve according to T is the part in which a discharge is steadily maintained. When T is 0.6, 0.8, 1 #s, Vz, 
low maintained according to the mode boundary line. 

51 As shown in Fig. 7 , it clearly shows that Vz can be adjusted upward to the low power in which a discharge is i 
maintained. For example, in Fig. 8, it is Vs=160V and when being Vz=80V, a discharge is steadily maintained 
discharge shows not to be maintained in Fig. 7 . As to this phenomenon, the discharge mechanism of two mo< 
due to be different. That is, in the mode II, after a discharge discloses, the positive column discharge can be \ 
maintained with the low power if the Vs and Vz are controlled in the domain of the mode II. On the other hanc 
such low power at the mode II, it cannot obtain when a discharge is disclosed in the domain of the mode I/6. 

52 In this way, the discharge mechanism of two modes is completely different. Therefore the mode I/6 and mode 
classified by a boundary. Fig. 9 shows the action zone in which the breakdown voltage, when T is 0.6//s the e 
discharge duration voltage, and the characteristic of Vz,off are included. It can look at that the domain which ( 
maintain a discharge till the very low Vz by disclosing and maintaining, of a discharge is expanded in the moc 
Therefore, it narrowly authorizes in the third electrode than the pulse length which is quite the low power appl 
constant electrode (X, Y). In that way it can know that a discharge is maintained by the low maintaining voltac 
between the wide electrode spacing. 

53 Fig. 10 shows the change of the luminous efficiency according to T and Vz in the mode II domain it is the mai 
voltage (Vs) of 160V. The luminous efficiency reduces if Vz increases. As to the Vzx for forming the conductic 
discharge, the linkage directly has the size of Vz with the intensity of the conduction discharge because of ch; 
according to Vz. The strong conduction discharge having the low luminous efficiency if Vz is big is generated, 
discharge path of Z between electrode and X electrode, because of being shorter than that of 125jum, the mos 
conduction discharge and X electrode occurring in Z electrode is in the negative glow region in which the lum 
efficiency is low. Therefore, by continuing the small conduction discharge as much as it can induce with the n 
discharge by the positive column the higher luminous efficiency can obtain. It compares with the discharge at 
electrode spacing interval of a commercial and narrow the luminous efficiency can increase with about maxinr 

54 

The table 1 shows the CIE color coordinate change of the green light. If Vz is reduced, the color coordinate x/ 
reduces, on the other hands, a y increases. When this is controlled in terms of the small value of the extent al 
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positive column discharge which the conduction discharge looks, this means obtaining the effect that the chrc 
purity of the green light is improved. Moreover, the color coordinate of the positive column and negative glow 
remarkably different. Therefore it shows the change of the color coordinate like the table 1 that the positive cc 
discharge is implemented. 



Table 1 



Vz[V] 






x 


y 


90 




J 


0.2536 


0.6766 


100 






0.2535 


0.6763 


120 




■ 


0.2539 


0.6759 


140 






0.2545 


0.6756 


160 






0.2552 


0.6753 


180 






0.2559 


0.6752 | 


200 






0.2571 


0.6747 


Commercial (the Ag electrode interval) 




0.2688 


0.6658 



55 In this way, it is sure that in the detailed description of the present invention, it illustrated about the concrete 
embodiment. But it many transformation is possible for the China which does not deviate from from a categor 
present invention in in. For example, the voltage size or the timing of each pulses authorized in the embodime 
only nothing but one example. And it is obvious not to put a limit to the range of the technical mapping of an it 
Therefore, as to the scope of the present invention, while being limited to the explained embodiment and not 
determined, it determines with not only the patent claim which will be described later but also this patent clain 
equal things. 

► Effects of the Invention 

56 Provided is the breakdown voltage of the AC plasma display using positive column of discharge, having the w 
electrode with the present invention as the new driving method for controlling the intensity of the main dischai 
positive column and the conduction discharge inducing the main discharge by the electric potential difference 
the force electrode the electric discharge duration voltage, and the improving method of the chromatic purity < 
efficiency. 

57 The new driving method of the present invention is applied to the AC plasma display using positive column of 
discharge which is designed in order to have the wide electrode spacing and the breakdown voltage and elec 
discharge duration voltage are lowered and the cost of the necessary circuit device is reduced and the manuf 
cost can be reduced. And the luminous efficiency which is high in comparision with the positive column drivinj 
by the voltage of the commercial panel or the negative principle in nature can be obtained and the power con 
can be lowered at the same time with that. And the tint of improved PDP can be obtained. 

© Scope of Claims 
Claim[l] : 
58 

A driving method of the plasma display panel comprising the steps of: it has a plurality of pixels consisting of; 
enemy, and discharge cells radiating the rust and blue; each discharge cell has the first electrode (X), and the 
electrode (Y) and the third electrode (Z); including the step that authorizes the pulse in the sustain discharge 
which authorizes the sustain pulse between the first electrode (X) and the second electrode (Y) at least, the p 
during the period third electrode (Z) as to the driving method of the tri-electrode AC type plasma display pane 
the interval of the second electrode (Y) and the first electrode (X) is formed in order to be broad than an inten 
between an interval between the first electrode (X) and the third electrode (Z) and the second electrode (Y) ai 
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third electrode (Z) in the panel drive for the display of the image according to data; the pulse applied in the thi 
electrode (Z) is synchronized with the respective sustain pulse; and the electric potential (Vx, Vy) of the susta 
which is applied in the first electrode (X) and the second electrode (Y) operating in the domain (Mode II) whic 
twice or less of the electric potential (Vz) of the pulse which is applied in the third electrode. 

Claim[2] : 

62 The driving method of the plasma display panel of claim 1, wherein the pulse length applied as the third electi 
becomes small in comparision with the pulse length of the voltage applied in the first electrode and the secon 
electrode. 

Claim[3] : 

64 The plasma display apparatus which is the plasma display apparatus including the plasma display panel, and 
electrode pulse authority means authorizing the pulse in the sustain discharge period, authorizing the sustain 
the panel drive for the display of the image according to data between the first electrode (X) and the second 6 
(Y) at least, the partial during the period third electrode (Z); the pulse applied in the third electrode (Z) is sync 
with the respective sustain pulse; and the electric potential (Vx, Vy) of the sustain pulse applied in the first ele 
(X) and the second electrode (Y) operates in the domain (Mode II) which is the twice or less of the electric po 
(Vz) of the pulse applied in the third electrode, wherein each discharge cell it has a plurality of pixels consistir 
enemy, and discharge cells radiating the rust and blue has the first electrode (X), and the second electrode 0 
third electrode (Z); and the interval of the second electrode (Y) and the first electrode (X) is formed in order to 
than an interval between an interval between the first electrode (X) and the third electrode (Z) and the seconc 
electrode (Y) and the third electrode (Z). 

Claim[4] : 

68 The plasma display apparatus of claim 3, wherein the pulse length applied as the third electrode becomes sir 
comparision with the pulse length of the voltage applied in the first electrode and the second electrode. 
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«e 2133 #xj a^s sgsm zi Afoioii &£8>oi sraw* &«Ai3ife 2101 ?tM» &*i@ hus se*20* p^seu 
01 sh^ou aiow. g*a ?HAi as'g gra #xi ass as as a ^ mes ^as^i 9ie ?e &301 «iseo. e a 
soil 21*01. »n a^?m J9I3 a^, se^ X02 a^a »3 a^ Atoioo Btgmot am a^:a j»2 a^ moioii s&^oii sib ^ g/as ^ 
£*fe q»§ 8ffe ^£ ^asi ajpi 2ssoi :»fe*;>ii am. *£ g^ass^a ? &ass°i aoig sj>, * gra oi*<w qam * 
a* ess ss*ot e^sfe sraoi £gg s 4* 9i^m m a^. x»2 a^ at »a a^ aioisi a 91 as woi»ot. g>a :>hai as 
» g*a #xj ass #?i #£ g*a s&si j»£e a^ ^se sshsmi mm ass naAPia. ire a* on 2ie> ¥ is 
^ 9^21 gjaei #£ gjaoe uish are a^ioo 21© 30121 g^aoi siss^ ^ &ae ^1 #£ sjaou uish 33aiu° 
sam ass we :>HaAi^ +. safe ahss are 01 nsso. 

Qlfi£ 
£9 

^&!0i 

a^ z.^. ^a phai as. &a ^xi as. w» &m. w e£ 

£ 18 as a^ aioigo ss^oo 21© g/as s^s^^i ?ie> g/a «nsi ^sa uEitaa. 

£ 2afe m a^ x. *i2 a^ y a »3 a^ zchi aun ^ as mas uayiD. 

£ 2bb mi a^ x si x»2 a^ y sy m a^ z moiou ssa^ a^» vxy. v y z & v 2 x@ ueiyia. 

£ 3S n&e x. y at zasi S9i»s jqoi^oi ?s»aa hh uaufe g^a ai as(vf)2i aae ueitsa. 
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£ 4fe Vz=OV 2 OMSI gf 3 3HAI2I 3|?S U El HIP. 

£ Safe Mode lOflAf£l gfa UE*t«D. 

£ 5bb Mode H0iiA|2J gfa UEIfcHQ. 

£ 6afc UI2 AIS 5|S5J s?a8l ^3&EHg UBtfQ. 

£ 6bfe »I2 AIS 3921 e?a61 ^&®m UBtfD. 

£ 6cfcr *H3 AIS 01^21 ^a»^2SJ4TEHS UBtfD. 

£ 78 «&e S^X,YS2 2!2| 391 83*0) ?88>aS OH UBUte *WSl a^ 39100 ©a &a a&2| eae 

yiD. 

£ Mode HWIAiSi »fi 7HAI0I9 #XI S&qjj ^ X!gr ^ y^ m UBtSO. 

£ 9fe WI1 AIS^^Ei *|2 AISWXI2J AI2! 0.6usSI 0H2| gja 7HA| SB. g/a ^Xl 22/ S! Vz2J S^g gs» S32| B 

£ 108 fli^a x. y as z asi b*i »e agstoi ?S8t&s oh uaub as as°i eae u&y*p. 

fi 1£ fll&S X, Y. £! Z22| a 91 #B SSSKM ?S8f5BS GH UBUfe ^9 ti| SH B 9§ UDUJD. 

&92| 5*3 

BJ30I ^S*fe }|£ K 3 M0*2| 

e g*3£ a b ^321 ^xi a^s sas^a a Aroioo &aa #£skx srs^s ttttAOib 2101 ^s}£® ttjia ^3 ^si^o* 
ci^hoi bh^oo saoi/H. g*a jhai a& sj «>a *xi sat g?a yr» as » 4 ££§ jigspi 9{& ahs§ g^on ae 



bus se^o* p^saioi mia(Ac pdp)°i s§§ ;>H4!8pi 91& eq?^ exroxi asaoj sd. Deiu a^ e.^e 
xifc }i£2i #g my m\M2\ a§ :waoii as a^fe MMo\ n &01101 £gm:a sua. m&M /ns$ ^22* noil as ahs 

c 95 gfgOfl Qi£ ©Sol 2893 9ife 4T»0|Cf. 

^Sl, «8 a^ AJ0I0II gja§ ^£8I« &»^(posltive column)S ©^A|3ie Mti &20I ^ »ab 01 01 S2H a 

oo oiiaaaou. pop^ tt ^ ya e ^o, h^qj, ^ofe ^ei gfsixixi an 21201, n% cnsoi oiei& 

mi\ 9isHA{fe a^ a^oi w oio^ »u. oig^ a^ a^s a>§& s^oiife g^a ^hai aa s g^a ^xi a&oi 
fecnxife ©w^ 6HS9XI aa aoi. na oiae e.^s ^xib &a ® =?&\ &m iu^on sigspioiife a& g^isoi 2iaa. 

0^ €«|B 6H28f^i 913^01, M2| a?lg ^Xlfe g^a ^X| ag^S a^ « ^12 a^OII $»5{og oj^og^j jha| 

a& * gfa ^xi a^s gj^a mssioi. a^ 21^09 &spn 2|«h sss ^oi^ g^soi jqiais 



ois *Q &m\ ^s&ta. ssi a^s m\ a^ £b »2 a^on eptaoi ^101 un a^3} oie of^ ^3 a^ mol ^12 
a^ju B3 a^ Atoioii g^aoi jhais ^, jh3 a^s oei ^goi 5ie2|o S yo m a a a s ^ AfoJ0j| ^^qi, ^ 

oiae ^sooAi s^gfe ^ ots ^£8^1 91© ^£ g^a^. sa^oii 21 e ? &a«s ?sso. uaiu. e ^axj2i & 

^Oil 2|»B. Oiae» 5|g8K)l mast-^S SSe »^A|3PI 9|8HA<fe ^£ g/aOtf ^ &32I ^CHS| Afl^l ti!Z>> SJS8I 

S^aoiO^ *£ g^a8 ¥ es^(negatlve glow) S^2| XI S3 g^aolSS ^£ &a2J AIPPJ Li¥ dtt S^OIIfe 

&aoo 2ie ^ &aoi asecu 6fa^£ a«is»°s nna2j s§ ^ichs 4- st^i ea. 

□a etas. ^£ g^aoi 14? ^^oiife ^»^oii 21© ? g>as uichs ^£mxi 55m?n sa. 

3S§> A05I2I ^£ &ae ^asioi ^ g^as ass|o S °£5>^i 9t6H/Hfe jih a^ si 3312 a^g «2 2ife ^a«i2i «as a m 
00 S121 M3 a^s en 2ife ^axii a 99x1 0*21 #ase ^§si wojmoj sgmoiot s^ed oiaitt Q^esj xhssi ^« 

& BT8 * XHS »«I2| SSI ^^901 9lO\ OH^ fl|0|8^l Olga. SE©. OIBi© g^QS AfS&QJl 8}0I£. &a JHAI a& 

s/a ^xi a&s ss a^s ^xi^ iwyoii tiisH/H snaoi oiasi aiasix! an aa. 

& 013 38 SJIISS 6H28DI 9|& B iS§ y§ 2f^2| *X| S«5in 3 A^OIOfl g>»aS ^£8101 

© s«Ai9ib 2ioi ?t£8t£5 «>ys ssiiof a^seaoi unaoii »oiAi. &a ^hai a& a &a ^xi a^m y^n a 
s * 4 ^£s 3H<as>^i 9i s aoio. 
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b ass. #£ asa ^ asa gam Afljis £133*8*3 ^ as oi^si ^emsi ^§8i ssasgMi g^a ; HA | aa a 
aa sxi aas *^3 ass§s«} ££© :>Htf sk>i ?i6K)i m #xia^, *U2 *?xra^ a xo3 a^ Atoia a?i»© aioi8>b 
ahss ?s aaa xHaea. 

oia aoi aii a^aa asiae safttot 3 2121011 ?eaa§ aetata* an agab ahs^ aaa ^^s aa ;hai a a. aa # 
11 as. aa s#. «i bhb ^smoi aasib § aa ?i?(mechamsin)a oi8H8t?i 91a 2*goj s^s amaa. 3 aa. e as 
hi Awes as^ sis* 30 #£ aaa ^ aas ssjaa^sjiM ;n<ms aa jhai a a. aa sxi aa. a# se. e£ 
s as ■» ass sbwkq. 



asa ?g a **g 

01a us agaui 91a ^ aaa a ^aai us ^a^oi a^saooi maa aas, 3. ^ a s^e ^ssib aa « 
oi^oixib st^a 5fxi«. ^1 awa-aa as 3311 a^(x), 3912 a^(v) a! «3 a^(z)g ?wa, tpi 3311 a^(x)m 
^i ai2 a^(v)2i z>aioi an a^ooa jqi3 a^(z) Aioia aai a #:>i X112 a^(Y)» m a^(z) Aroia l^md 
a£3 fi^g >!§ ^92s s*b 3a ^ Bus gei*o> ci^saioi miaa aaoioi. &i\ una ?g ai. pioiaon a>^ s^a 
hais 9imoi. m a^(x) a 3912 a^cv) aioioo sxi s^e ei^ste &x\ aa :>ia s°i aiois sj^a piy sa «i3 a^(z 
)ou£ e±a a^»fe asis ssrotu. ao\ m a^rawi a^ab «±b *w a^a §:>is* a soiw, -fe>^i m a^(x 
) a a?i 3312 a^(v)oo a^ste ^xi a^si a9i(vx. w)b #?i si3 a^oii a^afe s^si a?i(vz)a ^ uh oi^ej a ^ (Mode id 
w/h g^sfb 5s ^s^s aa. 

b assi qs © on sei^af p^eaioi sxib. =i, ^ a s^e asmb aa suss oi^oixib □❖si sj^s ^xioi. . 
^^1 2ta»a aa sis xrn a^(x). 102 a^(v) a Bi3 a^(z)§ ^xi3 f ^?i an a^(x)j» «i ^2 a^(Y)a 2.^01 m a 

.^(X)j» 4TPI 3813 a^(Z) MO|S| 2.^ a ^^1 HI2 a^{Y)2} ^^1 3913 3^(Z) AIOI2I L^SQ 33^ Sfb S£> 

=£oi a^saioi ua: a fe^i una ai. qioisou ids a&st sais 91901. ah a^(x) sy 3312 a^(Y) moioh ^xi e^s 
wmh ^xi aa 21 a sa ^oi£ a^sj sa 3913 a^tzjona a^g a^»fe x«3 a^ a^^as sasib §2**0* 
p^saioi sxis/h. ^^1 »i3 a^(z)on a^gb a^b 21^ oj, @ ^oiw, ^1 an a^(x) a «r?i a? a 

^(yjmi aviate ^xi a^si a9i(vx. vy)b ^1 ai3 a^oii e^st a^a a9Kvz)si ^ «h oima 9^(Mode idoii/h s^mb 2! 

e ^s°£ aa. 

wasis^ib. #d\ 3513 a^oii ei^ab ^8 ^pi xni a^ a 3912 a^cni eiwb aasi a^ ^<hj uioh 2!§ ^sss 
&a. 

01m. ^ asa axioHoa oimoi £B§ ^smoi ^aiisi ^saa. 

si \ s a»?a a^s^i 9isH a^ a^e 5>£® BM sbi^q^ a^eeiioi 2Htf<Ac-PDP)2i ^ ?ss acxsa. 

s 2ab m a^(xj, X112 a^(Y). xs3 a^(z)(Hi a^9b aae-aiat aoiga. 01 mae ^gsi ss a^ ^^(60^-120/^) 
m ^xib ^ 92soii/H ui3 a^(z)oii as a^a a^isfb 5Ha@ sehsi ^ps jusju di^oMi aoisa. dsiu. as a^ 2.^(440 

/*0S ^Hlb SI ^(HIAI Oiaa Wmm 0mS\O\ aa§ ^«^b ^(mechanlsmjb a^ DSQ. 

£ 10fl EAIS BHa LH¥0||b. OIIS =01. Ne-Xe(4%)-He2| ^IXU^J 2f 500 TorrSI »)9IXi aa. ^ MOIOIIb ^ 

xii((zn,Mn), sio^ )o\ £H 90<aD. an a^(x)B m s^(Y)oiib as ^xim 9ia ^xi maoi. £ 2aouAi oiiAia ma aoi. 

❖ 50Wz» ^EJdKduty ratio) 40%S 21im ❖ aa. 

m a^oo ei^hsb mssi ^ t a a^i a b aaar^ii e» ^r^SrCM. e asxib o.6/s. ov ouai^ei 8a». 24ov tjw aa «9i y 
oflAi mssi ^ a^is 936K)i 3 nigs a^map. 

£ 2aooAib vzi\ m a^oii ei^gb mssi aa AiPie sAi8 r 3 aoi ©aa 2*2*21 AiaouAfsi aae uauib 5!oiu, omwM 
b asi^ vz^r a>i msa sich ¥S2i aa A23i(« £ 2a°i a)© uauib ^pis aa. ^21 disa 9t«H. as a^ a^ 
s ^xib ?£2r an a^ 9S(a^ 390^1. l^: 6o/ro)s saa una ^roa s^sfaa. 

£ 2bb £ 2a0il>dS| IlfSg 331a. AIZJOII IDS AQ M0I2J aa £S2| eSJ© UBWia. Vxy. Vyz. Vzxb 2*2* Vx-Vy. Vy-Vz. Vz 
-VxS UErt«a. £ 3S 3913 a^OD El^l9b ©S a^Caddress short pulse)2| = Ta 35| VzOll OS aa 3HA| aaa SOJS 

a. 'conv'b ss a^ 2!^(6o^)a a^a aa ^hai aas ao<sa. £ 3ohm sb wa aoi. vz^ s^sfe ^ 8/sa 
a^s Biasub aa ^hai aaoi s^si a^aa. vz?* ovs oh 4oov s£oii/h aeoi ;HAisb aaoii vz^i izsv^h aas 

9* 200VOIIAI ?HAiaa. 

£ 40D/H asoi vz^r 001a aas vzxoii a» ^xi a^a xa 3011 ims d§i a^a zAfoioiiAi Ai^goi za^e as ^aw * 
s oise ^sj^oi g/aoi *6»eiq(i: a «*^). 3is ^011 ee*?5DPr Ya^oii Pim^ixie xa YAmia aas ^xi3f 
o\ m& vxya saoi s^ep. a^sjos vxyou acHAi xa y Aroioiw ^ aaoi a^saoi: ^ ae). £ 4oiiai aa ^«a aas 
as aass aAisa3. a?i»oe aa aP8a aas a z!e*8i sesaaa. 

01 99 «n a^ xb axre x 5^22 goia^ib a^a stas aa. jqm a^ a 3912 a^§ «3 ab ^a«ib M Q oa i^s ^s 
oi» sx* aseaoi gjsixi aeoii£e^a3, axi ssoii aa oi» axj ass oisa «soo aa 2iaa siji qksos. vz^o 
a bh aa mai aas ^ch^s ^a. 

vzi\ s^soo ©a uaub aa ^hai aaa a^oa aa ^i^Pb as a^ a^ moioii aae 9«5« ^b aaou ©e> ^ ^ r xi s 
£s aaa ❖ aa. jqii a^ a m2 a^oii a^at aaoi 103 a^oii a^ab aaa ^ bH 
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SD 3B(3&. Vf>2Vz). S9I » Vy 

221 321b Qflft Vzx2| 3T|2P *D(lWz|<|Vzx|). H£J3K)I 2?|0| All a^O0.B±?t B:»3 (ffl VzxOII 2J3H/H XBS?3J ZS^MOI 

oil ^sgfaoi sr^ga. 

BBOG. Vf<2Vz OIB IVyzlXVzxl Oia. 3®M VyzOfl 2|5H Y B=3 Z A>0|Oi|/H #£ g/301 

Vf=2Vz8 0Hb IVyzlfl iVzxIb UP. Of ^^Oilfc Y 3^3 S32ife #3*13 SMlb MgO SOft OISOI S38IT|| SbCfl ax*2| 01 

»-a» &a t«4* p £e oi» ax* g*s tii4>3 »a oie hbsoo y a^a z a^ moioo g>aoi thaiseip. 

©ei/H 2Vz2* X2i 3*U 013 £3 fcTCHAlb g^o, g S ggg gfi*8i ?S3T| OIBXIB. Vf=2VzS g>a 2£fe ? 

TH£ BB8I 4> BP. OPWb. Vf>2VzSJ (013 SE IOI& S2J810I Vf<2Vz2J (0)3 £H 112) §2|BP. 

E Safe S£ KMI'AfSl g>>a TI?B fi«5D. SE I Oil Alb Vxy2* VzxOI! 2J6H aTtiOII 215H X a^2f Z a^ AIOICWAI £E ^SOi 

^as *, gjaoi ® ui^oii sf^sati: as* mm. vz^ b^3H obi vzxb b^cixib x a^a z a^ A*oi2i x a^a 
y a^ Afoisi wsaa s^i roeou mm mm xwioob *§e a&oi asaxi b<* as sb ^§ xisou/d. vyz2> vxyoii 21 b 
aaifii e§ss bsh g/ae y ^xi a^ ^sg #Bep. 321 «« mam vxys 21© x a^j» y s^ajoioo ^ g*aoi b«sp. © 

Sl/d VzOfl 2|© Vy 2 2| Q^fe g>3 THAI 32*01 yO>X|T|| Sb S3J3 ^«SQ. 

E 5bb SE II0II/42I ^a 31 ?S SOISP. Vxy2* VyzOfl 2J5H #EQ aTHS BSH Y a^B Z a^ AtOIOHAI #E 3301 93(1: #£) 

8 z a^s S3 ab bsxh B3F »ax» sou a»s 3*218*01 z a^s c&a ^aoi bssdgi: mm. oism x a^sw g>a 

01 ebboi ^ gjaoi x a^a y a^ AtoiM b^bq. seb. vxysj vzxou 218H ^es a^iife z a^s mei b^sib ^as x a^ 

bbboi e a^aoi s^se^ m&o. 

0\?\M, OIBOI Y a^ 8>¥2| ^a»!3 an 2ife MoO S^S S5|2£qYS^S 81^1 901. OISOD 2|B 0|XJ ai> B 

3 331 nSN. OIS2j S^{bombardment)a SE ISD a&OllAi X a^IU Y a^ MOIdl ¥ ^301 4 2l£^ B 

D. ^E ^aS VxyS VyzS BB S^UOH 2|8H S^SPI OHSOII Vz2| Vf21 £±011 ?|M3Q. 01^ jUS^ E 2b0fl 2ife AIS 13 

ais 22j AtoioijAj soiya. t^i 8/sb g^oiiAifc vzj\ «^mps>s Ba ^hai ae*8 oiasi qs s^oa «ish/h ^soicf. 

E 260IIAI U&yi **ie T=8/sfe S|2 AIS3 HI3 AIS AK>|2| ^ZfOilAi Vyz 2J Vzx21 Jill AIS3 «2 AIS A>0|2| ?2.KWA|2| 

wz a vzx£i a^ia safe 23 ueyiD. 01 ji ye 2is^°s &a ^haisi z>roii ^igji^ aifea. ac saooAi ear s^aoi ^ 
xisxi afeaa ^321 ^haib s 4^ bp. 3&ihs T=e/soiiAi2i g^a thai a^e sgas* ^5121 a§og ^^s^fc 201 ©&8io3 
a 4* 21a. se nooAi z a^3 an 21^ ^asiisi m&w mm aim ^^§25 Ban 4 &ae ^sea. 01 1 mi aibjU j\\z ai 
s AfoioiiAi ^aaia 9^1 ^on a»3oi ^^aa^ 2s siqibjib. oisib a b^^ss oioizife g/ae ycHSffe »b 

2£ VTSBP. E 2b21 X02 AISB 313 AIS AtOfOilAJ Vzxfe OlfilB aBSS ±X8f3 X ^00 aXI3 ^2|BP. 

e 6qhm% aoi. «i2 Aiaoi ^ g^aoii ^9ts^ ^ JJt soja^, ^a si^oii c-i sz! asw ^xhs^i one oil oiee z 
s^oii x a^ou ch a»^ ^s*sa>ti so. T=st*t= & g/a 01^ xh2ais:b »|3ais Ahoi2i ?aonM x a^^ z a^ 
moiw oioixife s/ae 3»»b ^as^2i ±>iu oioixib »son sas ^b ^as^2i ^^01 aab 23 ueuso. idbiai t=8/s 

2 B. g>a THAI a&g 33|l BSHI ST3|| gfe >!0|Q. 

e± ^xi ?i »b T2i vz£* too ins ^xi a& m&m upt« e 7oiiai ch eama uayp. se iioii/h sxi b^b^v. 
e 6011 ai ^Bie ^asi 3s hhsoji ^xi a^8 s» feo^aa. eb e 7g se ij» se 1121 3315 dh^ S98i sotgp. vs= 
2Vz£ a^i^eoiw ^xi 3301 3^81 i*±sm oib g^aoi s^ii^aoiiAi bbbbq^ 3as sioibo. 

E 8S SE lion/d D^B ^Xl a^Oil CB6HAI ^33 ° XI 81 3 1 91 B Vz2| 21^3* m&W MOI^D. SE 1121 ye a& 9^(HI>H g^aOl 
B9»o S y ojq a o^« SSBD. Vz.offfe VzOfl 2|6H &S0I ±33 0H2| a&3 2I0IBO. DAI TOII ©e 2f2| 

2i ^asi s^oi bs^ss &aoi ^xigfe ¥©oid. tj\ 0.6. 0.8. i/bb oh. vz.offt se g?iia3 toei qh^ **3i ^xisp. 

e 70iiAi a^oL &aoi ^xiqxi ab oh¥ ye aewxi vzi\ asss ^ 2iafe 23 egswi upyip. 0113 301. s souai vs=i6 
ovoin vz=8ov3 oh g>ae ©gaias ^xiaxiB e iwim^ ^xiaxi ab 3*3 soiea. 01 B^e ¥ sssi ^a ji?^ ais d 

S7| BSOIP. ^, SE IIOIIAI g/S0| ?HA|B SE H2J 9^0ilA| Vs» Vz3 XnolBQB &ae DH^ ye aSOIl 2ISH ^X|3 

^ sap. ttBoo se iionAi2i oib ye aae g^aoi se 121 s^oii/d thai 3 (aoiifc ^3 ^ bp. 

oistii sE2i g^a im\ »asi ps^i nason. se m se life STaofl 215H ?gea. e 9b 0.6/sfl 01121 ^a thai a^. 
g^a #xi bb[, vz.off2i a^oi fi»e 33 933 soisq. se ii lho«ai g^a2i thai » ^xiBss*! tw^ ye VzWXI g/a3 
^xi3 * 2ib 9301 ^dis 3ss b 4* 2iP. ©eiAi ni3 a^oii m ye a^s ^xia=(x. y)oo B^at a± ^ sp stii b^b 
ssmi, ae a^ b^ moioo ^e*iss ye ^xi aaou 2ishaie g/aoi ^xi33 a ^ ap. 

e ioe 16OV21 ^xi aei{vs)a on se 11 23011 T2J vzou me S321 sas soisp. vz^i ST^8^e sbb b±bp 

. ^£ &a3 BBB3I mm Vzxb VzOfl S8^l OHSOII Vz2| 3T|b ^E &321 API 21 ^S5j2§ B30I 2iP. Vz^ 3B ye 

as3 BB ss g^aoi ^sd. x a=u» z a^^oiai gra sscdischaroe pathjb i25^sp sti mieou X a^j» Z 
a^oflAi aoiub «s »a2j oi^se &3oi ye ¥ es^ a3oa ap. ©a>Ai 92^011 21B ? g^a ^eb * 91m se 
s se #e gas xi^Bs^iM ep ^e mm sse 93 4- sid. #g2j se a^ ^/jokhiaibi bb bib bb fi3e siai 6 

0%9E gTUIS 4» ap. 
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a is t^asi cie m as ea§ aoteo. vze s^Aisie. «i as xfe 3±au= em y & g?^D. 0121s aeoi g g/s 
^ ass «e!» 4» as SE2I ^s ass jaws an. ^ gisj $E3f s^at gjjg eg =f siofe 2s aoie»D. jes. « 
as? s^a gfs^ gsia n> /hs ensi dsji meou. 2 1 a ae «! szst sa& gjaoi ?ea;a aes ua 
ua sib 2010. 
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